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Vacuoles

Metabolic roles of vacuoles:

* Growth

e Storage

* Digestion

* pH and ionic homeostasis

* Defense against microbial
pathogens and herbivores

* Sequestration of toxic compounds

* Pigmentation




The nucleus

OF SCIENCE
Masaryic Univeraity

N, nucleus
NE, nuclear envelope
NU, nucleolus

Nuclear pores
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The cytoskeleton

Actin filaments in
plant epidermis (A)
and leaf veins (B).

Bright light
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Prophase

+ Chromosomes condense

* Centrosomes move to
either side of the nucleus

* Mitotic spindle forms
between centrosomes

Prometaphase

Nuclear envelope breaks down
Kinetochores mature
Chromosomes nucleate tufts
of microtubules

Mitotic spindle captures
chromosomes

Bi-oriented attachment of
chromosomes is established
Chromosomes congress

to the spindle equator

Cytokinesis
s Contractile ring forms, contracts,
pinches the cell in two

* Mitotic spindle
fully formed

* Chromosomes aligned
at the spindle equator

Plant cell division

Plant cell
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Prophase

* Chromosomes condense

* Preprophase band matures and
marks the cortical division site

» Bi-polar prophase spindle forms
around the nuclear envelope

Mitosis in plant ——>
and | animal cells
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* Anaphase A:
chromosomes move
toward the poles

s Anaphase B:
the poles separate

* Nuclear envelopes reform
* Chromosomes decondense
+ Mitotic spindle breaks down

Cytokinesis

+ Cortical division site established

* Phragmoplast forms and grows outward
* A cell wall is built between daughters

+ Cortical microtubules return

Prometaphase

Nuclear envelope breaks down
Preprophase band disappears
Kinetochores mature
Chromosomes nucleate

tufts of microtubules

Mitotic spindle captures
chromosomes

Bi-oriented attachment of
chromosomes is established
Chromosomes congress

to the spindle equator

Metaphase

* Mitotic spindle
fully formed

* Chromosomes aligned
at the spindle equator

Anaphase

* Anaphase A:
chromosomes move
toward the poles

* Anaphase B:
the poles separate

Telophase

+ Mitotic spindle breaks down
+ Nuclear envelopes refarm
* Chromosomes decondense




